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Abstract

Fertility refers to a female's ability to produce offspring. Developmental time refers to the time period in which offspring achieve certain
measurable changes during their development. In the present study the flies of D. melanogaster were cultured in the wheat cream agar media,
20g mass gainer media and 10g mass gainer media to understand the effect of mass gainer on the fertility in D. melanogaster. Based on research
results, Drosophila raised with 10g of mass gainer had a higher fertility rate than fruit flies reared with 20g of mass gainer which had an average
fertility rate and wheat cream agar media had the lowest fertility. Thus, this suggests that nutrition alters the fertility in D. melanogaster.
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Introduction

All Dbiological processes that are directly related to
reproduction play a major role in determining fitness. It
comprises the following: production, fecundity, viability
delay, longevity, and time between mating. The fertility
component of fitness, where fertility is interpreted broadly,
was regulated by these mechanisms collectively, according to
Turner and Andersson (1983) 29,

One of the factors influencing Drosophila fitness is nutrition.
However, because nutrition encompasses a number of
intricately interconnected subcomponents and has both
quantitative and qualitative aspects, its impact on fitness and
performance is more nuanced. Nutrition demonstrates that
macronutrients, such as protein, carbohydrate, and fats, are in
balance (Simpson and Raubenheimer, 2012) ['8],

A popular and extensively used supplement among athletes,
protein powders assist build and repair of skeletal muscle as
well as improve overall health and aid in post-exercise
recovery. Athletes are also advised to build more muscle mass
and avoid breaking down proteins while engaging in extended
activity (Memet et al, 2014). Although protein supplements
seem to have benefits, other scientists believe that taking too
much of them could be harmful to one's health. According to
a related study, consuming a lot of protein and using
supplements could harm renal function (Baskan and Sezen,
2023) M1,

Mass gainer is a powdered supplement that combines
carbohydrates and protein which is usually used to increase
body mass (Campbell et al, 2008) . Mass gainer, often
known as a "weight gainer," is a powder that is intended to
replace meals with the goal of gaining muscle mass. In order
to encourage an energy surplus and the synthesis of muscle
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protein, the majority of mass gainers are high in fat, protein,
and carbohydrates. In order to speed up recuperation, mass
gainers may also include additional muscle-building
components like beta-hydroxymethylbutyrate (HMB) and
creatine monohydrate.

These days, a lot of people especially athletes and body
builders consume mass gainers due to their beneficial effects
on nutrition and health. There is no published data on how
mass gainer impacts on fertility of an organisms, despite
numerous studies demonstrating that its consumption can
increase protein synthesis, increases in muscle protein net
balance, and increase body weight, among other benefits, in
various model organisms (Campbell et al, 2008) I°1. Therefore,
this study has been undertaken to determine the influence of
mass gainer on the fertility in D. melanogaster.

Materials and Methods

The mass gainer was purchased through Flipkart App from
A207, Lane No. 9, No. 4, Mahipalpur, Delhi, 110037, India.
This mass gainer was used to prepare the experimental media.

Establishment of Stock

Experimental Oregon K strain of D. melanogaster used in the
study was collected from Drosophila stock centre.
Department of studies in Zoology, University of Mysore,
Mysore and this stock was cultured in bottles containing
wheat cream agar media [100g of jaggery, 100g of wheat
cream rava,10g of agar was boiled in 1000 ml distilled water
and 7.5 ml of propionic acid was added]. Flies were
maintained in laboratory conditions such as humidity of 70%
and 12 hours dark and 12 hours light cycles and temperature
22°C=+1°C.
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The flies obtained as above were used to establish the
experimental stock with different diet [Wheat cream agar
media: Wheat cream agar media was prepared from 100g of
jaggery, 100g of wheat cream rava, 10g of agar boiled in
1000ml distilled water and 7.5 ml of propionic acid added to
it.

20g of Mass gainer media: is prepared from100g of jaggery,
80 g of wheat cream rava, 20g of mass gainer powder, 10g of
agar boiled in 1000ml of distilled water and 7.5 ml of
propionic acid added to it.

10g of mass gainer media: is prepared from 100g of jaggery,
90g of wheat cream rava and 10g of mass gainer powder,10g
of agar boiled in 1000ml of distilled water and 7.5 ml of
propionic acid added to it]. The flies emerged from the wheat
cream agar media and other experimental treated media were
maintained under the same laboratory conditions as
mentioned above and were used to study the fertility
experiment in D. melanogaster.

Experimental Procedure

From the wheat cream agar, 10 g mass gainer media and 20g
mass gainer media bottle, mated male and female flies were
taken from their respective media. These flies were aged for
Sdays. Then they were transferred to control media bottle
once in seven days until their death. Total number of progeny
produced by each mated pair was recorded as fertility. A total
of fifteen pairs were made separately for each of the wheat
cream agar media and 10 g mass gainer media and 20 g mass
gainer media.

Results

Effect of the Mass Gainer on the Fertility of the D.
melanogaster

Figure 1 revealed the mean and standard error value of the
fertility of D. melanogaster flies which were cultured in
different diets (wheat cream agar, 10g of mass gainer and 20g
of mass gainer). According to the data obtained, the flies
raised in 10g of mass gainer had the higher fertility rate
compared to the flies cultured in 20g of mass gainer diet
which showed the average fertility rate and white cream agar
shows the least fertility rate.

The experimental data was subjected to the one way ANOVA
followed by the Tukey’s Post hoc test revealed significant
variation in the fertility between the flies of different diet
(white cream agar, 10g of mass gainer, 20g of mass gainer).
Tukey’s Post hoc test showed that the D. melanogaster flies
fed with different diets showed the significant variation with
each other.
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Fig 1: Effect of the mass gainer on the fertility of D. melanogaster.
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The different letters on the bar graph indicate the significant
variation between the different diet by Tukey’s post hoc test
at 0.05 level.

Discussion

Fertility, including egg development, in female Drosophila
fruit flies depends on nutrient availability and food
composition (Armstrong, 2020; Partridge et al, 1987) B1.

Early embryonic feeding has been demonstrated by
Drosophila to have important long-term effects on adult
physiology and a wvariety of fitness-related properties,
including life expectancy, reproduction, and stress tolerance.
For instance, flies raised on a low-yeast diet exhibit increased
cold tolerance, smaller body sizes, and reduced fecundity.
Furthermore, a diet deficient in yeast during larval stages
enhances adult fat reserves and lengthens lifespan. Overall,
Drosophila fitness is greatly impacted by the developing
diet's composition. The amount of sugar and yeast in the diet
have opposite effects on the amount of eggs laid, whereas a
diet high in yeast promotes carly fertility, a diet high in sugar
reduces the number of eggs laid in adulthood (Klepsatel,
2020) 9, In the present study (figure.1) we studied fertility in
wheat cream agar, 10g of mass gainer and 20g of mass gainer
media to understand the effect of mass gainer on fertility in D.
melanogaster. It was found that 10g of mass gainer had
significantly greater fertility rate and wheat cream agar media
which shown the least fertility rate and 20g of mass gainer
diet which had the average fertility rate.

Female flies require very nutritious food for the benefits of
mating to exceed the risks because it has been demonstrated
that mating has a negative impact on their health. This
suggests that fewer female mating events will occur if the
quality of the food declines. Reduced mating will have a
direct impact on the female's assessed fecundity. It has been
demonstrated that protein-rich environments increase mating,
which is correlated with the number of offspring produced
(Gorter et al, 2016). Furthermore, the amount of protein in the
surroundings has an impact on how larvae develop
(Grangeteau et al, 2018) [,

Our Study also confirms the studies in Drosophila (Chapman
and Partridge 1996; Lee et al. 2008; Skorupa et al, 2008) [ 12
11 in which egg production is predicted to suffer under dietary
settings with low total food levels, such as low protein and
low carbohydrate, as demonstrated by this nutrient geometry
study.

In a diet with a constant protein content, certain types of
carbohydrates have a different effect on egg production than
protein, that is why carbohydrates do not support Drosophila
ovarian function as robustly. Compared to their counterparts
fed the disaccharide sucrose, female flies fed either glucose or
fructose, alone or in combination, laid a large number of eggs
(Lushchak et al. 2014) 131 The earlier studies in the D.
melanogaster also showed that the variation in the ratio of the
carbohydrate and protein in diet had the effect on the
fecundity and fertility (Anitha and Krishna, 2020) [,

Conclusion

In our studies we found that flies fed with 10g mass gainer
media produced more number of offsprings and 20g mass
gainer media produced average number of offsprings and
wheat cream agar media produced less number of offspring.
Thus, this study indicates that nutrition alters the fertility in D.
melanogaster.
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